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SYNAESTHESIA  IN  THE  PROCESS  OF  REASONING 


By  Thomas  D.  Cutsforth,  University  of  Oregon 


The  investigation  here  reported  is  a continuation  of  the 
work  on  the  synaesthesia  of  a blind  subject  commenced  by 
Wheeler1  in  1920  and  carried  on  jointly  since  then  by  Wheeler 
and  Cutsforth.2  The  object  of  these  studies  has  been  to  make  an 
intensive  survey  of  the  mental  content  of  a highly  synaesthetic 
subject,  and  to  compare  his  mental  content  with  an  asynaes- 
thetic  subject  as  check  observer.  During  the  earlier  part  of  the 
investigation  an  asynaesthetic  blind  subject  was  available  whose 
detailed  introspections  could  be  compared  with  the  data  on 
synaesthetic  processes. 

In  the  present  investigation  the  author  was,  as  before,  the 
synaesthetic  subject.  In  the  absence  of  a trained  and  asyn- 
aesthetic blind  subject  as  check  observer,  comparative  data 
were  obtained  from  introspections  by  R.  H.  Wheeler.  The 
material  consisted  of  analogies,  absurdities,  simple  and  difficult 
abstract  problems,  all  of  which  had  been  selected  for  the  pur- 
pose of  initiating  reasoning  processes  of  varying  length  and 
complexity.  Analogies  such  as  “table  is  to  furniture  as  dog  is 
to?”  or  “city  is  to  town  as  elephant  is  to?”  were  designed  to 
initiate  reasoning  processes  of  a minimum  complexity.  Of  a 
slightly  more  complex  nature,  perhaps,  were  the  processes  of 
reasoning  in  locating  the  absurd  features  of  such  statements  as: 
“The  road  from  my  house  to  the  store  is  down  hill  all  the  way  to 
the  store  and  down  hill  all  the  way  back  home.”  Among  the 
simpler  problems  of  a more  abstract  nature  were  the  following: 
“If  an  electric  fan  were  attached  to  the  rear  of  a boat  and  the 
air  current  from  the  fan  directed  toward  the  sail,  would  the 
boat  move?”  “Does  the  water  line  of  a boat  rise  or  fall  as  the 
boat  passes  from  fresh  to  salt  water?”  Finally,  more  difficult 
problems  were  employed,  such  as:  “Justify  this  statement:  ‘A 
first  cause  is  logically  inconceivable’;  ” “Justify  the  state- 
ment: ‘Being  is  doing’. ” 

Any  problem  was  discarded  whose  solution  was  stereo- 
typed for  the  reason  that  the  material  happened  to  be  too 
familiar  or  too  easy.  The  results  upon  which  the  following 
discussion  is  based  were  gathered  from  data  on  25  successful 
problems  for  the  synaesthetic  0 (A),  and  20  from  the  check  0 

1 Uni.  of  Ore.  Pubs.y  1,  No.  5,  1920;  Psych.  Rev.,  27,  1920,  313-322. 

2Uni.  of  Ore.  Pubs.,  1,  No.  10,  1922;  Journ.  of  Exp.  Psychol.,  4,  1921, 
448-468;  Psychol.  Rev.,  29,  1922,  212-220;  this  Journal,  33,  1922,  361-384. 
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(W).  The  problems  were  presented  to  the  0 orally,  with  the 
following  instructions:  “I  shall  present  a problem  to  you. 

Solve  it  as  rapidly  as  you  can  and  then  give  as  complete  an 
introspective  account  as  possible  of  your  mental  processes.” 
The  experimental  work  was  performed  under  optimal  laboratory 
conditions  and  with  the  usual  precautions  employed  in  an  intro- 
spective study. 

The  following  are  typical  introspective  data. 

Observer  A.  Problem:  Table  is  to  furniture  as  dog  is  to  what?  Re- 
sponse: animal.  “As  E said  ‘table’  my  consciousness  of  the  word  consisted 
first  of  a fan-shaped  and  yellowish-black  cloud  appearing  in  the  center  of 
the  visual  field  and  moving  immediately  upward  and  to  the  right  into  the 
periphery;  and  secondly,  of  a fragmentary  visual  image  of  a table,  with  one 
distinct  corner  pointing  toward  me.  The  first  image  was  a synaesthetic 
consciousness  of  E’ s voice.  The  second  image  came  into  the  visual  field 
from  the  right  and  beneath  the  first  image;  it  was  colored  a faint  yellow, 
partly  from  the  color  of  pressure  sensation,  and  partly  from  the  dull  drab 
of  the  word,  table.  The  resulting  color  was  a light  gray-brown.  From  this 
point  on,  the  synaesthetic  awareness  of  E’s  voice  did  not  enter  into  the 
perception  of  the  problem.  Next  there  appeared  a synaesthetic  image, 
bright  brown  in  color,  which  shaped  itself  in  the  form  of  bars,  criss-crossed. 
It  took  its  place  beyond  the  corner  of  the  visualized  table,  but  within  the 
limits  of  the  angle  formed  by  the  two  visible  table-edges.  This  was  my 
consciousness  of  the  word,  furniture.  Between  these  two  sets  of  imagery 
for  table  and  for  furniture  there  developed  a triangular  patch  of  white, 
frosty  brightness.  This  meant  to  me  the  relationship  ‘is  to.’  While  it  is 
difficult  to  describe  this  latter  experience,  its  mental  content  was  simple. 
In  appearance  this  frosty-white  patch  was  a structural  link  between  the 
imagery  of  table  and  furniture,  relating  them  spatially  at  the  apex  and 
openings  of  an  angle.  For  the  moment  my  visual  attention  centered  itself 
upon  this  angle,  which  shortly  tended  to  open  a little  wider.  These  latter 
experiences  constituted  the  anticipation  of  the  meaning  ‘genus-species” 
Then,  immediately  beyond  this  angular  form,  appeared  synaesthetic  visual 
imagery  of  the  word,  dog — a smoky-blue  bar.  This  changed  almost  at 
once  into  the  greyer  blue  of  the  abstract  concept,  dog.  With  lightning- 
like  rapidity  and  with  no  conscious  purpose,  the  frosty-white  and  triangular 
image  of  an  ‘is  to’-relationship  developed  just  beyond  the  color-patch  which 
stood  for  dog.  This  constituted  an  anticipation  of  the  response.  Attention 
lingered  for  a moment  at  the  opening  of  this  newly  formed  angle.  No 
color  filled  this  space.  It  was  a neutral  grey.  My  attention  then  returned 
to  the  first  part  of  the  analogy,  present  to  consciousness  in  terms  of  an 
angular  form  with  the  color  for  table  at  the  apex  and  for  furniture  at  the 
right  of  the  opening.  The  color  for  dog  took  the  place  of  the  color  for  table 
at  the  apex  of  this  form.  In  terms  of  eye-movement  and  shift  of  visual 
regard  from  dog  to  furniture  and  back  again,  I searched  for  a response- 
word  which  might  have  had  the  same  relation  to  dog  as  furniture  had  to 
table.  My  attention  would  also  shift  to  a void  place — neutral  grey — to 
the  left  of  the  coloration  for  furniture  where  the  response-imagery  should 
appear.  After  a brief  hesitation  of  this  sort  there  appeared,  without  warn- 
ing, a yellow  synaesthetic  image  for  ‘animal.’  This  yellow  patch  was  my 
response  just  as  the  word,  animal,  would  be  your  response.  I then  became 
conscious  of  vocal-motor  imagery  for  the  first  time  in  this  experiment.  I 
was  trying  to  translate  the  yellow  synaesthetic  imagery  into  words.  This 
vocal-motor  imagery  was  synaesthetic.  The  problem  for  me  was  solved 
with  the  appearance  of  the  yellow  visual  imagery  for  animal.” 
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Observer  A.  Problem:  A first  cause  is  logically  inconceivable.  Re- 
sponse interpreted  into  words:  Correct;  a cause  is  always  the  effect  of  a 
cause.  “I  perceived  the  word,  first,  in  terms  of  visual  attention  to  the 
‘one’-section  of  my  digits  number  form.  E hesitated  for  an  instant  in  read- 
ing the  problem,  during  which  time  the  remainder  of  the  number  form  was 
rapidly  rising  in  focality.  Then,  in  response  to  the  word,  cause,  there  was 
very  rapid  eye-movement  to  the  right  and  slightly  upward,  consciousness 
of  which  came  to  me  in  terms  of  a black  streak  which  contained  numerous 
internal  movements  resembling  tiny  currents  of  rain-water  running  down  a 
window-pane.  This  experience  meant  ‘cause.’  The  meaningfulness  of  this 
imagery  lay  in  the  rapid  fashion  with  which  the  movement  appeared  and  in 
the  blackness.  Out  at  the  end  of  this  movement  (for,  at  the  time,  the  ex- 
perience meant  to  me  ‘movement’  and  not  ‘streak’)  there  was  nothing  in 
visual  attention  save  neutral  grey.  For  a brief  time  the  visual  line  of  re- 
gard wandered  over  this  blank  area,  turning  back  from  time  to  time  to  the 
region  where  the  imagery  of  ‘first’  had  gone,  and  was  just  fading  out.  Here 
there  appeared  a faded-out,  brickish-red-brown,  synaesthetic  image  which 
by  its  color  meant  ‘effect.’  From  this  point  on  visual  synaesthetic  imagery 
began  to  move  about  rapidly.  The  imagery  which  stood  for  ‘effect’  slid 
over  as  if  pushed  into  the  position  of  the  former  imagery  of  ‘first’,  where- 
upon this  latter  imagery  lost  its  whiteness — a color  which  meant  ‘one’ — and 
took  on  a faded-out  brown.  In  this  fashion  the  meaning,  first  cause, 
had  turned  into  the  meaning,  effect.  There  was  no  attempt  to  utilize 
this  imagery  further.  Synaesthetic  imagery  of  ‘one’  together  with  eye- 
movement  had  meant  ‘first  cause.’  When  no  change  came  over  this 
imagery  at  the  outset,  and  eye-movement  shifted  to  a place  just  below  it 
where  there  appeared  the  change  of  coloration  just  described,  the  problem 
had  been  solved,  implicitly.  The  temporal  and  spatial  relations  of  th.s 
synaesthetic  imagery  meant  ‘cause  is  the  effect  of  a cause.’  The  reddish 
image  of  ‘effect’  blotted  out  the  whitish  image  of  ‘first  cause.’  Immediate 
relaxation  set  in,  and  the  flow  of  imagery  pertaining  to  the  problem  stop- 
ped.” 

Observer  W.  Problem:  Justify  the  statement  that  being  is  doing. 
Response : Isn’t  true : cannot  be  justified.  “Consciousness  of  E’ s voice  at  first 
focal  in  auditory  terms,  together  with  marked  attention  to  and  recogni- 
tion of  the  words  ‘being’  and  ‘doing.’  Before  attention  had  entirely  left  the 
auditory  perception  of  E’s  voice — while  auditory  qualities  were  tapering  off 
in  consciousness — there  developed  a very  sudden  and  rapid  comprehension 
of  the  problem-situation.  The  first  stage  of  this  was  a fleeting  visualization 
of  the  word,  being,  in  front  of  me  and  slightly  to  the  left,  typewritten  and 
projected  upon  a blurred  brown  and  black  background.  Just  to  the  right 
and  on  the  same  line  with  the  word,  being,  appeared  the  other  word,  doing. 
Momentarily  there  was  a rapid  shift  of  the  visual  line  of  regard  from  one 
word  to  the  other,  left  to  right,  with  attentional  emphasis  upon  the  ‘ing’ 
part  of  each  word.  This  was  the  first  stage,  or  a consciousness  which 
failed  to  develop  further  just  at  this  time,  namely,  that  both  words  had 
to  do  with  something  dynamic.  At  this  juncture  there  was  a momentary 
tendency  to  relax,  a motor  attitude  of  acceptance  of  the  solution.  Ap- 
parently, I had  taken  my  beginning  recognition  of  the  meaning,  dynamic, 
as  a solution  of  the  problem.  But  this  tendency  to  relax  was  suddenly 
interrupted.  Attention  returned,  visually,  to  the  words  again,  and  with  a 
very  rapid  sweep  of  the  line  of  regard  across  the  word,  doing,  there  ap- 
peared the  syncopated  verbal  imagery  ‘doing  is  action,’  ‘the  real  is  action.’ 
In  this  imagery  hardly  more  than  the  word  ‘doing,’  the  ‘act’  of  the  first 
‘action’  and  the  word  ‘real’  stood  out  with  any  degree  of  clearness.  Then 
completely  relaxed  and  attention  slumped.  Could  not  progress  any 
farther  for  a time.  There  was  a developing  consciousness  that  the  problem 
had  not  been  solved;  could  not  say  why;  this  was  a motor  attitude  of 
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questioning,  together  with  a verbal  repetition  of  the  problem  several  times 
and  tendencies  to  frown.  No  meanings  developed.  Verbal  imagery  seemed 
detached  and  meaningless,  when  suddenly  I found  myself  visualizing  the 
word,  being,  in  large  black  and  white  letters  in  space  before  me,  followed 
at  once  by  focal  auditory-verbal  and  visual  imagery  of  the  word  ‘state.’ 
There  was  exceedingly  rapid  eye-movement  from  one  to  the  other.  This 
entire  procedure  was  interpreted  to  mean  ‘being  is  static.’  Then  there  was 
flashy  visual  imagery  of  the  first  part  of  the  word,  becoming;  very  rapid 
and  syncopated  vocal-motor-auditory  imagery,  ‘becoming-action,’  then 
implicitly  meaning  and  later  explicitly  interpreted  to  mean,  ‘it  is  becoming 
which  is  action  (not  being) .’  Meanwhile  there  was  a very  marked  growth  of 
bodily  strains,  particularly  about  the  throat  and  chest,  a tendency  to  sit 
more  erectly  in  the  chair,  followed  by  a return  of  the  visual  line  of  regard  to 
focal,  visual  imagery  of  the  word,  ‘doing’.  This  sequence  implicitly  meant 
that  doing  belongs  with  becoming.  There  was  then  a complete  relation,  as 
if  the  problem  had  been  solved.  Then  the  meaning  developed:  ‘Isn’t  so,’ 
verbally  and  with  slight  return  of  visual  attention  to  the  position  in  space 
occupied  previously  by  the  two  words,  being  and  doing.  This  was  followed 
by  a momentary  tenseness  with  verbal  imagery,  ‘mistook  being  for  becom- 
ing;’ whereupon  there  was  set  up  a long  train  of  very  clear-cut  vocal-motor- 
auditory  processes:  ‘It  is  becoming  which  is  action,  or  doing;  it  is  not  being 
which  is  action.’  Meanwhile  attention  was  turning  toward  the  task  of 
introspection,  and  the  final  meaning  developed  visually  and  verbally,  ‘to 
become  means  to  do,’  ‘being  means  simply  to  be.’  With  this  came  a motor 
attitude  of  acceptance.” 

Summary  of  Introspective  Data.  For  practical  purposes  we 
shall  divide  the  process  of  reasoning  into  two  developmental 
stages:  (i)  comprehension  of  the  problem;  (2)  development  of  the 
solution.  The  second  stage  involves,  characteristically,  the 
application  of  an  abstract  concept  to  the  present  situation. 

A’ s procedure  consisted  first  of  perceiving  E’s  voice  in  terms 
of  visual,  synaesthetic  imagery.  The  color,  behavior  and  form 
of  this  imagery  were  invariably  determined  in  part  by  the 
quality  of  E’s  voice  and  in  part  by  outstanding  letters  of  the 
words.  Secondly,  there  very  rapidly  developed  the  meaning  of 
the  problem,  likewise  in  terms  of  synaesthetic  imagery,  and 
generally  with  the  aid  of  a ‘reasoning  form’  or  some  schema  by 
means  of  which  the  synaesthetic  imagery  took  on  definite 
spatial  relationships.  Thirdly,  A then  proceeded  toward  a 
solution  by  altering  or  modifying  this  schematic  and  synaes- 
thetic imagery.  A solution  invariably  consisted  of  fitting  visual 
imagery  of  the  appropriate  shape  and  color  into  his  schema,  a 
process  which  always  involved  easily  observed  eye-movements, 
changes  in  the  line  of  regard,  and  highly  focal  movements  of 
imagery.  These  latter  movements  always  contained  a certain 
amount  of  blackness,  which  represented  kinaesthesis. 

Both  in  comprehending  a problem  and  in  solving  it  meanings 
accrued  to  the  color,  spatial  relationships  and  mobility  of  synaes- 
thetic imagery.  As  a datum  of  consciousness  the  meaningful- 
ness of  an  experience  was  referred  to  the  mobility  of  synaesthetic 
imagery.  The  development  of  a ‘form’  was  an  important 
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feature  in  the  comprehending  of  any  problem  as  well  as  in  solv- 
ing it.  For  example,  A’ s procedure  in  completing  the  analogy: 
City  is  to  town  as  elephant  is  to  what?  began  with  the  schemati- 
zation  of  the  problem  in  the  form  of  an  angle  with  its  apex  in  his 
direction.  Colored  imagery,  meaning  ‘city/  took  its  position 
within  the  apex  of  the  angle.  Another  blotch  of  color,  meaning 
‘town/  took  its  place  at  the  opening  of  the  angle.  Between  these 
spatialized  images  appeared  the  frosty- white  color  which  al- 
ways meant  an  ‘is  to ’-relationship.  But  no  sooner  had  all  this 
imagery  appeared  than  the  fact  stood  out,  in  terms  of  visual 
attention,  that  this  arrangement  of  imagery  did  not  fit  the 
analogy.  City  was  at  the  small  end  of  the  angle  and  town  at 
the  large  end,  while  a city  is  generally  larger  than  a town.  From 
this  point  on  A found  it  necessary  to  reinterpret  the  entire  pro- 
blem by  rearranging  his  schematic  imagery.  The  opening  of 
the  angle  closed  in  and  the  apex  widened  out,  thus  reversing  the 
situation.  It  was  in  this  fashion  that  meanings  developed  in 
terms  of  image-behavior.  A then  constructed  a second  angular 
form  in  which  elephant  appeared  at  the  opening  of  the  angle. 
The  process  of  searching  for  the  final  answer  consisted  in  trying 
to  fit  some  color  into  the  apex  of  this  angle.  As  usual  the  re- 
sponse did  not  appear  in  verbal  terms  but  in  patches  or  clouds 
of  synaesthetic  coloration.  Various  species  of  animals  appeared 
in  terms  of  synaesthetic  imagery,  localized  beyond  and  above  the 
position  of  the  angular  schema.  The  fact  that  none  of  this 
colored  imagery  migrated  to  the  apex  of  the  angle,  and  the 
subsequent  disappearance  of  the  entire  schema,  constituted  a 
failure  to  solve  the  problem.  A then  found  himself  reattending 
to  the  schema  by  means  of  downward  eye-movements.  At  the 
apex  of  this  reconstructed  angle  there  developed  a patch  of 
neutral  grey  which  meant  ‘nothing,’  and  to  which  A responded 
in  verbal  fashion  with  the  word  ‘nothing.’ 

The  process  of  arriving  at  a conclusion  in  such  cases  con- 
sisted of  a progressive  course  of  visual,  synaesthetic  imagery 
whose  spatial  arrangements,  coloration  and  movement  were 
implicitly  meaningful.  That  is,  they  functioned  as  meanings 
without  a conscious  recognition  of  the  meaning.  The  schema 
acted  as  a core.  If  visual  imagery  distorted  the  schema,  the 
solution  of  the  problem  was  delayed.  In  other  words,  if  a 
conclusion  was  to  be  reached,  the  problem-form  must  have  de- 
veloped and  operated  characteristically,  smoothly,  without  mis- 
placement of  imagery  and  without  conflicting  movements  of 
imagery.  The  use  of  problem-forms  seemed  to  be  a means  of 
attenuating  and  mechanizing  the  operation  of  visual  imagery. 
It  provided  for  economy  of  attention  and  facilitated  the  use  of 
abstractions.  One  complex  situation  could  be  associated  with 
another  with  marked  facility.  The  entire  procedure  of  using 


93 


SYNAESTHESIA  IN  THE  PROCESS  OF  REASONING 


these  forms  was  A’s  substitute  for  the  more  common  methods  of 
attenuation  and  mechanization  that  are  made  possible  by  the 
use  of  verbal  imagery. 

A’s  procedure  in  solving  the  simpler  problems  not  presented 
in  the  form  of  analogies  was  quite  similar  to  that  described  above. 
In  the  boat  and  fan  problem  the  conclusion  that  air-pressure 
from  the  fan  impinging  against  the  sail  would  not  move  the 
boat  but  would  bend  or  break  the  sail  appeared  in  the  very 
simple  visual  imagery  of  seeing  the  sail  bend  over.  The  instant 
the  sail  was  seen  to  bend,  A relaxed.  The  Aufgabe  had  been 
fulfilled.  Before  the  solution  could  be  explained  to  another 
person,  however,  it  was  necessary  to  elaborate  upon  this  mental 
content. 

In  solving  the  more  complex  and  philosophical  problems  we 
still  find  this  marked  tendency  to  schematize  and  simplify.  For 
example,  in  the  first-cause  problem  meanings  first  developed  as 
in  the  simpler  problems.  The  solution  consisted  in  the  use  of 
domino-like  forms,  colored  to  mean  causes  and  effects.  Re- 
lationships were  present  to  A’s  consciousness  in  terms  of  move- 
ments of  these  forms.  A segment  or  section  colored  to  mean 
‘cause’  moved  ahead,  taking  the  place  of  the  segment  colored  to 
mean  ‘effect.’  To  the  left  of  this  series  of  moving  patches  ap- 
peared a section  colored  to  mean  ‘first  cause.’  That  there  is  no 
such  first  cause,  logically,  came  to  A in  the  reddish-brown  color 
which  took  the  place  of  the  ‘first’  cause,  moving  it  toward  the 
right.  Implicitly  this  meant  a solution  of  the  problem.  Expli- 
citly this  was  interpreted  by  means  of  verbal-synaesthetic 
imagery  ‘a  cause  is  always  the  effect  of  a previous  cause’. 

In  every  instance  of  such  use  of  moving  forms  watery  grey 
marks  of  kinaesthesis  bordering  the  edges  of  variously  shaped 
colorations  gave  to  the  experience  a synaesthetic-kinaesthetic 
character.  In  certain  instances  the  kinaesthetic  symbols  re- 
sembled comet-like  streamers  trailing  behind  the  moving  forms. 

TF’s  procedure  in  reasoning  did  not  differ  functionally  from 
A’s.  W comprehended  the  problem  by  means  of  auditory- 
visual  perceptions,  incipient  verbal  processes,  and  motor  at- 
titudes of  familiarity  or  acceptance.  He  solved  his  problems  in 
terms  of  fleeting  schematizations,  vocal-motor  imagery,  visual- 
verbal  imagery  and  kinaestheses  of  recognizing.  As  with  A 
certain  meanings  failed  to  develop  explicitly,  yet  the  problem 
was  solved;  i.e.,  the  reagent  relaxed  as  if  he  had  explicitly  solved 
the  problem.  For  example,  in  the  being-doing  problem,  eye- 
movement  from  the  visualized  word  ‘being’  to  the  visualized 
word  ‘state’  at  its  right  meant  implicitly  in  this  setting  and  con- 
nection that  ‘being’  was  synonymous  with  ‘state’.  But  the 
explicit  relation,  synonymous,  came  to  consciousness  only  with 
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the  appearance  of  additional  imagery.  In  A’s  case  the  majority 
of  meanings  were  implicit.  Images  behaved  as  if  they  consti- 
tuted fully  conscious  meanings.  A maturing  process,  however, 
was  necessary  before  these  implicit  meanings  became  recognized 
data  of  consciousness. 

The  greatest  difference  between  IT's  and  A’ s experiences  in 
reasoning  lies  in  the  patterns  of  mental  contents  used.  In  W 
auditory,  kinaesthetic  and  other  non-visual  qualities  became 
focalized  and  operated  as  such  along  with  various  motor  atti- 
tudes. In  A mental  contents  were  confined  to  the  visual 
modality  with  the  exception  of  those  vague,  indescribable  sen- 
sory experiences  with  which  the  synaesthetic  imagery  was  as- 
sociated. On  the  other  hand  there  are  numerous  resemblances 
in  the  mental  processes  of  A and  W.  Both  reagents  used  visual 
schemata.  W was  synaesthetic  in  the  sense  that  visualizations 
of  words  oftentimes  enriched  his  auditory-verbal  perceptions. 
Both  Os  solved  their  problems  in  implicit  fashion  without  de- 
finitely recognizing  the  meanings  of  their  own  mental  processes, 
as  long  as  interpretative  periods  failed  to  develop.  Both  found 
that  such  interpretative  periods  as  did  develop  extended  into 
their  introspective  procedure.  Both  found  that  implied  mean- 
ings matured  in  terms  of  incipient  motor  reactions — motor  atti- 
tudes of  familiarity  and  acceptance  together  with  verbal  imagery 
on  IT’s  part,  and  visual-synaesthetic  verbal  imagery  with  eye- 
movement  on  A’s  part. 

The  process  of  reasoning  in  both  Os  has  suffered  a short- 
cutting  in  its  logical  steps,  so  that  the  noting  of  similarities,  the 
relating  of  one  situation  with  another,  the  transition  from  simple 
to  complex  meanings,  shifting  from  one  logical  step  to  another 
and  the  like  all  take  place  in  terms  of  shiftings  in  the  line  of 
visual  regard  from  one  part  of  a schema  to  another,  or  in  a change 
in  size  of  colored  imagery,  or  in  eye-movement  from  one  focalized 
region  to  another.  This  short-cutting  means  that,  unless  an 
anticipated  stage  in  reasoning  develops  rapidly,  the  preceding 
stage  upon  which  it  is  based  may  vanish  before  the  succeeding 
step  matures  sufficiently  to  carry  on  the  process.  In  this  way, 
if  one  set  of  imagery  disappears  before  its  successor  appears,  the 
entire  process  of  reasoning  is  halted.  Frequently  the  process  of 
reasoning  took  place  so  rapidly,  in  this  fashion,  that  the  in- 
dividual did  not  have  time  to  interpret  the  meaning  of  what  he 
was  doing.  He  relaxed  as  if  he  had  solved  a problem  without 
knowing  what  the  problem  was  that  he  had  solved. 

In  both  Os  logical  steps  were  a matter  of  mobility  of  imagery 
— the  change  from  one  image  to  another,  involving  shifts  in 
position  and  size.  There  were  found  no  imageless  processes  or 
relational  elements. 
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By  far  the  most  complex  part  of  A’s  process  of  reasoning  had 
to  do  with  the  conscious  identification  of  meanings.  This  pro- 
cess of  identification  may  be  called  the  transition  from  implicit 
to  explicit  meaning.  After  a fashion  A identifies  the  meanings, 
implicit  in  his  behaving  colored  imagery,  by  attending  to  the 
changes  which  there  take  place.  Because  A is  so  dominantly 
visual,  this  consciousness  of  change  turns  out  to  be  hardly  more 
than  attention  to  an  altering  of  position  or  to  an  increase  in 
brightness  and  size.  Such  changes,  however,  are  very  numerous 
and  complex.  On  the  other  hand  W identified  implicit  mean- 
ings, in  a general  way,  by  having  recourse  to  motor  attitudes  of 
familiarity,  and  in  a concrete  fashion  by  means  of  verbal  imagery 
together  with  focal  attention  upon  a particular  detail  of  his 
visual  or  other  concrete  imagery.  Only  when  the  process  of 
identification  is  extremely  sudden,  vigorous  and  complex  do 
kinaesthetic  processes  function  in  A as  they  do  in  W. 

Here  we  find  an  interesting  difference  between  A and  W. 
While  in  both  Os  implicit  meanings  become  explicit  by  processes 
of  elaboration,  W’s  procedure  is  always  kinaesthetic  and  A’s 
procedure  is  always  visual.  While  W’s  contents  become  motor 
in  responding  to  meanings,  A’s  remain  visual  although  some 
change  must  always  take  place  in  the  visual  imagery.  For 
example,  familiarity  in  IPs  case  is  a motor  attitude;  in  A ’s  case 
it  is  an  enlargement  and  brightening  of  a synaesthetic  visual 
image.  W refines  his  meanings  by  verbal  processes.  A refines 
his  meanings  by  changing  the  visual  setting  of  a colored  synaes- 
thetic image.  In  IF’s  case  difficult  identifications  of  meaning 
are  strongly  verbal.  In  A’s  case  they  are  strongly  eye-motor. 

Certainty,  uncertainty,  doubt,  acceptance  and  rejection  do 
not  consist  of  motor  attitudes  in  A as  in  W,  unless  they  rise  to  a 
very  high  degree  of  intensity  and  complexity.  Like  familiarity, 
they  are  represented  in  terms  of  image-behavior.  Certainty, 
for  example,  consists  of  a definite  standing-out,  a focalization  of 
the  brightness  of  visual  synaesthetic  imagery  together  with  an 
increase  in  qualitative  detail.  Motor  phenomena  are  here  con- 
fined to  focalized  eye-movements  of  scrutinizing  these  changes. 
Uncertainty  consists  of  searching  movements  of  the  eyes  and  of 
changes  in  the  line  of  regard  when  synaesthetic  imagery  fails  to 
mature  in  any  given  situation.  Doubt  is  like  uncertainty  until 
it  becomes  intense,  when  bodily  kinaestheses  develop.  But  at 
this  point  a peculiar  thing  happens.  The  instant  the  attitude 
becomes  kinaesthetic,  the  synaesthetic  visual  imagery  by  means 
of  which  A becomes  conscious  of  this  attitude  either  blurs  or 
entirely  blots  out  the  visualized  object  of  the  doubt.  This  fact 
holds  quite  as  well  for  all  the  motor  attitudes  in  their  intense 
forms.  This  explains  why  localized  bodily  kinaestheses  play  so 
small  a role  in  A’s  consciousness.  Their  presence  is  invariably  a 
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condition  for  the  obliteration  of  any  consciousness  of  the  object. 
The  synaesthetic  visual  imagery  aroused  in  the  attitude  claims 
the  0’s  attention  to  the  exclusion  of  all  else  at  the  time.  In  this 
way  motor  attitudes  obscure  A’s  thinking  and  even  prevent  the 
normal  course  of  imagery. 

Acceptance  consists  of  a very  slight  nod  of  the  head,  a 
leaning  forward  toward  the  visual  field,  and  the  sudden  dropping 
of  projected  imagery  toward  the  lower  portions  of  the  visual 
field.  Rejection  is  a rising  of  imagery  in  the  visual  field  with  a 
slight  upward  jerk  of  the  head  or  an  incipient  tendency  to  tilt 
the  head  backward.  In  case  the  kinaestheses  of  either  attitude 
become  widespread  or  intense,  A’ s attention  is  claimed  by  the 
visual  synaesthetic  imagery  of  the  resulting  strains.  The  first 
stage  of  this  shift  is  the  appearance  of  very  active,  black-brown 
synaesthetic  representations  of  kinaesthesis  along  the  borders  of 
projected  visual  imagery.  The  second  stage  is  the  focalization 
of  visualized  bodily  strains,  localized  upon  the  body.  A finds  it 
impossible  to  attend  to  these  latter  strains  and  maintain  imagery 
in  the  projected  visual  field;  hence  the  interference  of  motor 
attitudes  with  projected  visual  imagery  used  in  carrying  on  a 
process  of  thought. 

It  is  interesting  to  note  that  there  is  a marked  difference 
between  a synaesthetic  visual  image  detached  from  its  indescrib- 
able sensory  associate  and  one  attended  by  such  an  associate. 
The  former  is  invariably  static,  in  the  sense  that  there  is  no 
visual  disturbance  within  it.  It  is  motionless,  internally.  For 
example,  A may  have  an  auditory  image  of  a locomotive  whistle; 
but  that  it  is  an  auditory  experience,  in  meaning,  is  merely  a 
matter  of  subsequent  and  explicit  interpretation  from  its  setting 
and  context.  On  the  other  hand,  A may  experience  an  auditory 
image  of  a locomotive  whistle  with  the  auditory  meaning  pre- 
sent. One  feature  alone  identifies  the  experience  as  auditory. 
It  is  a certain  dynamic  aspect  of  the  image.  Within  its  own 
boundaries  there  takes  place  a continuous  disturbance  likened 
to  the  swirling  movements  of  smoke  rising  from  a chimney.  The 
image  appears  phenomenologically  as  a seething  mass  of  amor- 
phous coloration.  It  is  this  dynamic  feature  of  the  imagery 
which  gives  to  it  the  quality  of  meaningfulness,  and  is  traceable 
to  kinaesthesis. 

The  act  of  attending,  in  A’s  case,  is  a visual  act  whose 
kinaesthetic  features  are  usually  confined  to  eye-strain  and  move- 
ment, both  of  which  are  present  to  A’s  consciousness  as  whirl- 
ings, spirals  and  lines  of  various  degrees  of  blackness,  all  pro- 
jected into  the  visual  field.  For  this  reason  it  often  happens  that 
the  facts  of  eye-movement  and  strain  are  not  noticed  or  are 
given  little  attention. 
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Summary  and  Conclusions.  There  were  no  imageless  or  non- 
sensory  contents  of  consciousness  either  in  A or  in  W.  In  A’s 
case  no  reasoning  takes  place  in  the  absence  of  synaesthetic 
imagery.  Synaesthetic  imagery  is  an  invariable  and  an  es- 
sential component  in  the  development  of  meaning.  Under  the 
Aufgabe  to  solve  problems,  relationships  develop  by  means  of 
problem-forms  and  in  the  shifting  of  synaesthetic  colorations  in 
these  forms.  Logical  steps  develop  in  terms  of  changes  in 
spatial  relationships  of  imagery,  changes  in  coloration,  and  in 
movements  of  the  line  of  regard.  There  is  found  no  structural 
criterion  for  reasoning  beyond  a uniformity  in  the  use  of  sche- 
mata. The  functional  criterion  of  reasoning  consists  in  the 
application  of  a concept  to  a present  problem.  We  were  not 
interested  in  making  a contribution  to  the  process  of  reasoning 
as  such.  We  were  merely  interested  in  tracing,  further,  the  role 
of  synaesthesia.  As  in  all  of  our  other  experiments,  no  functional 
differences  were  found  between  our  synaesthetic  and  asynaes- 
thetic  data.  In  connection  with  the  process  of  reasoning  we 
have  pointed  out  that  the  difference  between  implicit  and  ex- 
plicit meaning  holds  in  reasoning  as  well  as  in  the  simple  de- 
velopment of  meaning.3 

We  find,  in  reasoning,  no  exception  to  the  general  rules  laid 
down  in  our  previous  researches;  that,  so  far  as  observer  A is 
concerned,  synaesthesia  is  a mechanism  in  the  normal  develop- 
ment and  use  of  meaning;  that  synaesthesia  is  not  an  extraneous 
form  of  association;  that  it  is  essential  to  the  cognitive  activities 
of  the  subject  who  possesses  it  because  it  is  the  only  structural 
tool  he  has  of  comprehending  meanings;  that  it  varies  from  any 
ordinary  process  of  perception  or  conception  only  in  the  type  of 
imagery  which  dominates  and  in  the  degree  to  which  the  imaginal 
component  dominates  the  sensory  component;  and  that  synaes- 
thesia is  not  alone  a perceptual  phenomenon.  It  has  to  do  with 
the  development  of  meaning,  and  is  quite  as  conceptual  as  it  is 
perceptual.  It  pervades  the  subject's  entire  mental  life. 

3R.  H.  Wheeler,  The  Development  of  Meaning,  this  Journal,  33, 1922, 
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